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Progression towards a standard method of calculation
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Introduction:
The 2014 National Curriculum provides a structured and systematic approach to the teaching of calculation. The
aim is for mental calculations and written procedures to be performed efficiently, fluently, and accurately with
understanding. Procedures and understanding are to be developed in tandem. End of key stage expectations are

explicit in the programme of study.

At Allington Primary School, we have a consistent approach to the teaching of written calculation methods in order
to ensure continuity and progression across the school.

Age related expectations:

This calculation policy is organised according to age appropriate expectations as set out in the National Curriculum
2014, however it is vital that pupils are taught according to the stage that they are currently working at, being
moved onto the next level when ready, or working at a lower stage until they are secure enough to move on.
Therefore headings link to steps, with the most relevant year group name in brackets.

Providing a context for calculation:

It is important that any type of calculation is given a real life context or problem solving approach to help build
children’s understanding of the purpose of calculation, and to help them recognise when to use certain operations
and methods. It is also important for children to be confident to use mental and written strategies to explain their
thinking. This must be a priority within calculation lessons. Written methods need to be viewed as tools to enable
children to solve problems and record their thinking in an organised way.

Aims:

Children should be able to use an efficient method, mental or written appropriate to the given task, with
understanding. By the end of year 6, children will have been taught, and be secure with, a compact standard
method for each operation.

To develop efficient written calculation strategies children need:

* Secure mental methods which are developed from early years

* A solid understanding of the number system

* Practical hands on experience including a range of manipulatives

* Visual models and images including number lines and arrays

* Experience of expanded methods to develop understanding and avoid rote learning

* Secure understanding of each stage before moving onto the next.



Before carrying out a calculation, children will be encouraged to consider:

* Can | do it in my head? (using rounding, adjustment)
* The size of an approximate answer (estimation)
* Could | use jottings to keep track of the calculation?

* Do | need to use an expanded or compact written method?

Pre requisite skills for written calculations

Addition and subtraction:

* Do they know all the addition and subtraction facts for all numbers to 207?

* Do they understand place value and can they partition and then re-partition numbers?
* Can they add three single digit numbers mentally?

* Can they add and subtract any pair of two digit numbers mentally?

* Can they explain their mental strategies orally and record them using informal jottings?
Multiplication and Division:

* Do they know the 2, 5 and 10 times tables and corresponding division facts?

* Do they know the result of multiplying by 1 and 0?

* Do they understand 0 as a place holder?

* Can they multiply two and three digit numbers by 10 and 100?

* Can they double and halve two digit numbers mentally?

* Can they use multiplication and division facts they know to derive mentally other multiplication and division facts
that they do not know?

* Can they explain their mental strategies orally and record them using informal jottings?
These lists are not exhaustive but are a guide for the teacher as they structure the move from informal to formal

methods of calculation. It is vitally important that children’s mental methods of calculation are continued to be
practised and secured alongside their learning and use of an efficient written method for each operation.



A pathway to teaching calculation methods:

Expanded methods should be viewed as steps towards a standard method and not as methods in themselves.

Before beginning to record in a more refined written format children must have had significant practical work
reinforced with appropriate manipulative, models and images.

Teachers will guide pupils to refine their written methods of recording by modelling and asking questions such as
“What is the same? What's different?”

Learning will be planned to ensure pupils are encouraged to use and apply what they have learnt to problem

solving tasks.

As children move along the pathway it is vital that they practice, reinforce, consolidate, use and apply it to

mathematical learning and NOT simply move onto the next step.

Progression of learning in addition, subtraction, multiplication and division across KS1 and KS2

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Addition Combining two parts to | Adding three single | Column method- Column method- Column method- Column method-
make a whole: part digits. rEgrouping. FEEroupIng. rEErouping. regrouping.
whole model. Column method - {up to 3 digits) fup to 4 digits) {with more than 4 [Decimals- with
no regrouping. digits) different amounts
Starting at the bigger {Decimals- with the | of decimal places)
number and counting same amount of
on. decimal places)
Regrouping to make 10.
Subtraction Taking away ones Counting back Column method Column method Column method Caolumn method
Counting back Find the difference | with regrouping. with regrouping. with regrouping. with regrouping.
Find the difference Part whole model {up to 3 digits) fup to 4 digits) {with more than 4 {Decimals- with
Part whole model Make 10 digits) different amounts
Make 10 Column method- (Decimals- with the | of decimal places)
no regrouping same amount of
decimal places)
Multiplication | Doubling Doubling Counting in Column Column Column
Counting in multiples Counting in multiples multiplication multiplication multiplication
Arrays (with support) multiples Repeated addition
Repeated addition | Arrays- showing {2 and 3 digit {up to 4 digit {multi digit up to 4
Arrays- showing commutative multiplied by 1 numbers multiplied | digits by a 2 digit
commutative multiplication digit) by 1 or 2 digits) number)
multiplication Grid method
Division Sharing objects into Division as Division within Division within short division Short division
groups grouping arrays arrays Long division
Division as grouping Division within Division with a Division with a {up to 4 digits by a | {up to 4 digits by a
arrays remainder remainder 1 digit number 2 digit number-
Short division (2 Short division {up interpret interpret
digits by 1 digit- o 3 digits by 1 remainders remainders as
concrete and digit- concrete and | appropriately for whole numbers,
pictorial) pictorial) the context) fractions or round)




Step One (Year One) Addition and Subtraction

Addition and subtraction objectives:

e read, write and interpret mathematical statements involving addition (+), subtraction (=) and equals (=)

signs

e represent and use number bonds and related subtraction facts within20

e add and subtract one-digit and two-digit numbers to 20, includingzero
e solve one-step problems that involve addition and subtraction, using concrete objects and pictorial
representations, and missing number problems suchas 7=7?-9.

Addition Step One

Concrete

Pictorial

Abstract

Use Numicon, denes, beads and Base 10 etc as a way of learning number bonds

for pairs of numbers up to 10 and 20.

Record number bonds
using + and = signs:

Combine two parts to make a
whole using multi-link cubes,
Base 10, number beads and
denes:

» ¥

Use cubes to add
two numbers
?»/EP
: \|c:

together as a
group or in a bar.

Combine two parts to make a whole:

£33

Use pictures to
add two numbers
together as a
group or in a bar.

whale

k.
5 -’/par:
2

?

LT [

Combine two parts to
make a whole:

4+3=7

10=6 +4
Use the part-part
whaole diagram as
shown above to

move into the
abstract.

5]

Starting at the larger number
and counting on using number
beads, Numicon, counters,
multi-link cubes and Base 10:

on———

Start with the larger number on the
bead string and then count on to the
smaller number 1 by 1 tofind the
answer.

Starting at the larger number and counting
on:

12+5=17

10 1M 12 13 4 15 1§ 1T 18 19 20

Start at the larger number on the number line and count

on in ones or in one jump to find the answer.

Starting at the larger
number and counting
on, using jottings as
markers

12+5=

12 .". O




Subtraction Step One

Concrete

Pictorial

Abstract

Physically taking away and
removing objects from a whole

000
O

@0

o8

Cross out drawn objects to show what
has been taken away

15-3= [

Written calculations using
variation in layout:

18 -3=15
8-2:=6
O0=8-2

Counting back (using number
lines or
number tracks)

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in
ones.

CWoeseesese
sveeeaee  ®

Children to represent what they see
pictorially
e.g.

Lx [ x|

? 2

Count back on a number ling or number track

C NN NN
2 10 11 12 13 14

15

Start at the bigger number and count back the smaller

number showing the jumps on the number line.

Starting at the larger number
and counting back, using
jottings as markers

12-5=

2 Q0000®

11 10 9 8 7

Making 10 (using numicen cr fen frames) Children to present the ten frame pictorially

—

4
1

o

§
L[
[l
I L

ow S
HHH

%
o

V4

Children could alse do this by
subtracting a B from the 10,

2
Val 4

14 - 5 = 9 You also want children 1o see
related facts e.g -9 =5

Children te represent how they have

solved it e.g.
14-5:=9 14 ismade up of 5,5and 450 T
con subtract one 5 to be left with
] 5 4 and §
14-5:=9 5 is made up of 4 and 150 T can
subtract 4 ta make 10 and then 1
4 1 to get 0 9




Step Two (Year Two) Addition and Subtraction

Addition and subtraction objectives:

e solve problems with addition and subtraction:

1) using concrete objects and pictorial representations, including those involving numbers, quantities and

measures

2) applying their increasing knowledge of mental and written methods

e recall and use addition and subtraction facts to 20 fluently, and derive anduse related facts up to 100

e add and subtract numbers using concrete objects, pictorial representations,and mentally, including:

o atwo-digit number and ones

o atwo-digit number and tens

o two two-digit numbers

o adding three one-digit numbers

e show that addition of two numbers can be done in any order (commutative)and subtraction of one

number from anothercannot

e recognise and use the inverse relationship between addition and subtraction and use this to check
calculations and solve missing number problems.

Vocabulary: +, add, addition, more, plus, make, sum, total, altogether, score, double, near double, one more,

two more... ten more... one hundred more, how many more to make...? How many more is... than...? How much
more is...? - subtract, subtraction, take (away), minus leave, how many are left/left over? One less, two less... ten

less... one hundred less, how many fewer is... than...? How much less is...? Difference between, half, halve, =
equals, sign, is the same as tens boundary, inverse

Addition Step Two

Concrete

Pictorial

Abstract

T + O using base 10. Continue to
develop

understanding of partitioning and
place value

41+8

Children to represent the concrete using

a

particular symbol e.g. lines for tens and
circles for ones (chips and peas)

Symbolic recording using

jottings




Adding three single digit numbers
using number beads, multi-link

cubes and Numcicon
4+7+6=17

Put 4 and & together to make 10. Add
on 7.

f

Following on from making 10, make 10
with 2 of the digits (if pessible) then add
on the third digit.

Adding three single digit numbers:

g8 . g8
s s

S o5 &

Adding three single digit

’.’numbers
58

4+?+6 =

10/ +(7]

s 10 _
pIAYORRIR AL

Combine the two numbers
that make 10 and then add

Add together three groups of objects. Draw a  ©n the remainder.
picture to recombine the groups to make 10.

Subtraction Step Two

Concrete

Pictorial / Abstract

Practical subtraction of 2 digit
numbers, making and taking

from base ten

Children to represent the concrete using
a particular symbol e.g. lines for tens and

circles for ones (chips and peas)

",

36-21=15

49-23

Take away 2 tens (2 chips)
and 3 ones 3 peas

Introducing exchanging one ten
for 10 ones for crossing 10s
boundaries, using base 10

l1ten = 10 ones

(1 chip is equal to 10 peas)

Recording subtraction with
exchanging using place value
jottings (chips and peas)

31 - 14

X

exchange take away one
ten and 4 ones =17

»w ’




Finding the difference (using
cubes, numicon or Cuisenaire
rods, other objects can also be
used)

. EBEE
> @ BB

E’%ﬁ?-?

E

Compare amounts and chjects to find
the difference.

Use cubesto
build towers or
make bars to
find the
difference

Use basic bar
models with
items to find
the difference

Firdrs

1irmien ]

* Count on to
—_— find the
i g Yy difference.
L i 4 56 78 W oo

Comparison Bar Models

Craw bars to Lisa is 13 years old. Her sister is 22 years old.
find Find the difference in age between them.
the difference

13 ?
between 2
numbers. e —
SRR S —
22

Hannah has 23 sandwiches,
Helen has 15 sandwiches.
Find the difference between
the number of sandwiches.

Find the difference between 8
and 6.

8 — 6, the difference is ?

Children to also explore why
9 - 7 = 8 — 6 (the difference, of

Children to draw the cubes/other concrete €ach

objects which they have used

HHHHHAXA
PO0NAHN,

Usge of the bar model

digit, has changed by 1 do the
difference is the same)




Step Three (Year Three) Addition and Subtraction

Addition and subtraction objectives:

®  add and subtract numbers mentally, including:
= athree-digit number and ones
®  athree-digit number and tens
= athree-digit number and hundreds
®= add and subtract numbers with up to three digits, using formal written methodsof columnar addition and
subtraction
estimate the answer to a calculation and use inverse operations to check answers

solve problems, including missing number problems, using number facts, place value, and more complex
addition and subtraction.

Vocabulary: +, add, addition, more, plus, make, sum, total, altogether, score, double, near double, one more,
two more... ten more... one hundred more, how many more to make...? How many more is... than...? How much
more is...? — subtract, subtraction, take (away), minus, leave, how many are left/left over? One less, two less...
ten less... one hundred less, how many fewer is... than...? How much less is...? Difference between, half, halve =
equals, sign, is the same as tens boundary, hundreds boundary

Addition Step Three

Continuing on using ‘chips and peas’ as set out in the Year 2 guidance to provide transition from Year 2,
moving onto other representations of base 10, using place value counters.

Concrete Pictorial Abstract
. ) Column method — no

Column method — no regrouping Column method — no regrouping: regrouping:

using place value counters and _ _
After practically using the base 10 blocks and place value

base 10: counters, children can draw the counters to help them to lculati
solve additions. Calculations

24 + 15=

Add together the ones first then add the T 0 21442 =

tens. Use the Baze 10 blocks first before R

moving onto place value counters. [ ‘:; . .

=l o0 oo 21
+42

s amsaamaaalll T 1] ']

Column method — regrouping Column method — regrouping: Column method —
using place value counters and regrouping:
Base 10:

10




Make both numbers on a place value
grid.

Children can draw a pictoral representation of the

columns and place value counters to further support their

learning and understanding.

Start by partitioning the
numbers before moving on
to clearly show the

© exchange below the
oo 3¢ A -4~ addition.
LY
88°|°° —Toe 0 + 3
L L) [ I |
o :. oo ¥ 0 ~ 8§
e : = -
Add up the units and exchange 10 ones L] i) 13 =73
for one 10. 7 1 5 1
® | ® | @ 148
o |ocee eee® 57 267 + 85
jelocllele]
ee | 267
+85
Add up the rest of the columns, 352
exchanging the 10 counters from one P
column for the next place value column 11
until every column has been added.
This can also be done with Base 10 to
help children clearly see that 10 cnes
equal 1 ten and 10 tens equal 100.
As children move on to decimals,
money and decimal place value
counters can be used to support
learning.
Subtraction Step Three
Concrete Pictorial Abstract
: ' _ Draw the Base
Column method — without orrrrn = | csams 950 oiace 9= 23
. oD || value counters fl-|- S L=
regrouping Eammeatas =) alongside the -
S T written “ o *_;_ l,i
- — IUse Base 10 | === P calculation to —_Z G_
[ to make the help to show _Z0+ 3
l// bigger working.
g
number then ® ®
| | take the [C) % O0BE iiui-
I I | | smaller 8. |76 This will lead to a clear
{8
,III number |2 written column subtraction.
away.
op
Show how pu— 1 | Z
wou partition ey e
numkbers to Z,_ O
subtract.
Again make
the larger
numker first.

11




Column method — with
regrouping

Column method (using base 10 and having
te exchange)

45-26 lq‘ .%l ﬁ

1) Start by partitioning 45

2) Exchange one ten for ten more
ones

3) Subtract the ones, then the tens,

Column method (using place value

counters) 234-88

@ | @ . e e | e
0 |o00 [eee® (00 (00 |eee

] =] [ ]
(E] 20 |ee

Craw the counters onto
a place value grid and
show what you have
taken away by crossing
the counters ocut as well
as clearly showing the
exchanges you make.

Children can start their
formal written method by
partitioning the number into
clear place value columns.

FLB-502= 4k

" v -
= 2 A

5 7 1

T & &

Moving forward the children
use a more compact
method.

12




Step Four (Year Four) Addition and Subtraction

Addition and subtraction objectives:

®= add and subtract numbers with up to 4 digits using the formal written methodsof columnar addition and
subtraction where appropriate

= estimate and use inverse operations to check answers to acalculation

use and why.

solve addition and subtraction two-step problems in contexts, deciding which operations and methods to

Vocabulary: add, addition, more, plus, increase, sum, total, altogether, score double, near double, how many
more to make...? Subtract, subtraction, take (away), minus, decrease, leave, how many are left/left over?
Difference between, half, halve, how many more/fewer is... than...? How much more/less is...? Equals, sign, is the
same as, tens boundary, hundreds boundary inverse

Addition Step Four

Concrete

Pictorial

Abstract

Column method —
regrouping:

Make both numbers on a place value
grid.

@ | ] | @ 146
2000 (0000 527

© 0000 [g¢

0ee|ee o000

&6 000

Add up the units and exchange 10 cnes
for one 10.

@l c] @ 146
0 |60 eee 527

GG |e6
ol

©8

Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 cnes
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value

counters can be used to support
learning.

Column method — regrouping:

Children can draw a pictoral representation of the
columns and place value counters to further support the
leaming and understanding.

o0 EE l.i ::

(1 *®

X E: . 1::
1

Column method —
regrouping:

7836
+1351
9187
1

13




Subtraction Step Four

Concrete

Pictorial

Abstract

Column method — with
regrouping

Column methed (using base 10 and having
o exchange)

45-26
mowr

1) Start by partitioning 45

2) Exchange one ten for ten more
ones

3) Subtract the ones, then the tens.

Column method (using place value
counters) 234-88
K= [5] ® o e |

00 [660 [eeee (00 (00

| ]
(1T
55

] =] [ ]
(E] o8 (e

@-. &

Draw the counters onto
a place value grid and
show what you have
taken away by crossing
the counters out as well
as clearly showing the
exchanges you make.

Children can start their
formal written method by
partiticning the number into
clear place value columns.

FT2B-582= |4k

" ks

iy 12 8

5 % 2
I & 6

Moving forward the children
Use a more compact
method.

234
- 88

6

14




Step Five (Year Five) Addition and Subtraction

Addition and subtraction objectives:
= add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar
addition and subtraction)

= add and subtract numbers mentally with increasingly large numbers
= use rounding to check answers to calculations and determine, in the context of a problem, levels of accuracy

= solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to

use and why.

Vocabulary: add, addition, more, plus, increase, sum, total, altogether, score double, near double, how many
more to make...? Subtract, subtraction, take (away), minus, decrease leave, how many are left/left over?
Difference between, half, halve, how many more/fewer is... than...? How much more/less is...? Equals, sign, is the
same as, tens boundary, hundreds boundary, thousands, millions boundary, units boundary, tenths boundary,
inverse

Addition Step Five

Concrete and Pictorial Abstract

Use physical/pictorial representations alongside columnar methods 3 58?—1

+16751
52622

23457 + 3430 111

where needed.

Mental methods like partitioning and recombining:

23 457 + 3000 + 400 + 30

26 457 + 400 + 30
Children should extend the carrying
26 857 + 30 method and use it to add whole
numbers and decimals with any
26 887 number of digits.
Place value counters to support column addition and subtraction When adding and subtracting

decimals with different numbers of

234 kg + 49 kg = 273 kg decimal places, children should be

taught and encouraged to make
them the same through

200+30+4 identification that 2 tenths is the
40+ 9 same as 20 hundredths, therefore,
200+ 70 + 13 0.2 is the same value as 0.20.

15




Make both numbers on a place value
grid.

@}|@|.i1-lﬁ

® ::n.*-ﬂzl

0000
88°°° 1388 '

Add up the units and exchange 10 ones
for one 10.

88°°°

Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 cnes
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
meney and decimal place value
counters can be used to support
l=arming.

Empty number lines (particularly with time questions):

4 0 | 2 0

2 6 8 5

+ 0 7 |
4 2 8 7 6

They will also be:

e adding several numbers with
different numbers of digits,
understanding the place value;

4 2

6 4 3 2

8 6

3

+ 4 6 8 |

I | 9 4 4
I 1 2 1

e adding and subtracting decimals
(with mixed numbers of decimal
places), knowing that the decimal
points line up under one another.

e Adding and subtracting amounts
of money and measures,
including those where they have
to initially convert from one unit
to another.

Subtraction Step Five

Concrete and Pictorial

Abstract

Use physical/pictorial representations alongside
columnar methods where needed.

Place value counters
Number lines

Partitioning

Children should continue to use the decomposition
method to solve calculations such as:

6 6

7 w7 2
-3 2 2 6

3 8 4 6

16




They will also be subtracting:

e numbers with different numbers of digits,

understanding the place value;

e decimals (with numbers having different numbers of decimal
places), knowing that the decimal points line up under one
another.

e amounts of money and measures, including those
where they have to initially convert from one unit to
another

17




Step Six (Year Six) Addition and Subtraction

Year Six addition and subtraction objectives:

= perform mental calculations, including with mixed operations and largenumbers

= use their knowledge of the order of operations to carry out calculations involving the four operations

=  solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to

use and why

= solve problems involving addition, subtraction, multiplication anddivision

= use estimation to check answers to calculations and determine, in the context of a problem, an appropriate

degree of accuracy.

Vocabulary: add, addition, more, plus, increase, sum, total, altogether, score double, near double, how many
more to make...? Subtract, subtraction, take (away), minus, decrease leave, how many are left/left over?
Difference between, half, halve, how many more/fewer is... than...? How much more/less is...? Equals sign =, is
the same as, tens boundary, hundreds boundary units boundary, tenths boundary hundredth boundary,

thousandths boundary, inverse

Addition Step Six

Concrete Pictorial Abstract
Use physical/pictorial representations alongside columnar methods
where needed.
23587
Mental methods such as partitioning and recombining: +21675
23 457 + 3 430 45262
111
23457 + 3000 + 400 + 30 _ L

26457 + 400 + 30

26857 +30

26 887

234 kg + 49 kg = 273 kg

200+30+4
40+ 9
200+70+13

Place value counters to support column addition and subtraction

Children should extend the carrying
method and use it to add whole
numbers and decimals with any
number of digits.

When adding and subtracting
decimals with different numbers of
decimal places, children should be
taught and encouraged to make
them the same through identification
that 2 tenths is the same as 20
hundredths, therefore, 0.2 is the
same value as 0.20.

18




Make both numbers on a place value
grid.
| Add up the rest of the columns,
©| © | & | exchanging the 10 counters from one
® ::.. | xear column for the next place value column

! until every column has been added.
88°°° 1388 '

Add up the units and exchange 10 ones
for one 10.

This can also be done with Base 10 to
help children clearly see that 10 cnes
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
meoney and decimal place value
counters can be used to support
learning.

® @ l§145
o (6000 [eee 5

88°1°°

Empty number lines (particularly when solving time problems):

4 0 | 2 0

2 6 8 5

+ 0 7 1
4 2 8 7 6

They will also be:

e adding several numbers with
different numbers of digits,
understanding the place value;

4 2

6 4 3 2

8 6

3

+ 4 6 8 |

I | 9 4 4
I 1 2 1

e adding and subtracting decimals
(with mixed numbers of decimal
places), knowing that the decimal
points line up under one another.

Adding and subtracting amounts of

money and measures, including

those where they have to initially
convert from one unit to another.

Subtraction (Step Six)

Concrete and pictorial

Abstract

Use physical/pictorial

representations alongside -
columnar methods where needed. 473 2
- 4 6 8 |
| 7 5 |

Place value counters

Number lines

Partitioning

Children should extend the decomposition method and use it to
subtract whole numbers and decimals with any number of digits.

19




AN T
.7
4

| Wvhen subtracting decimals with
3 4
3 8 2

?*“H, different numbers of decimal places,
children should be taught and

9 encouraged to make them the same

through identification that 2 tenths is

the same as 20 hundredths, therefore,

0.2 is the same value as 0.20.

They will also be subtracting:

e numbers with different numbers of digits, understanding the place
value;
e decimals with decimal places (with mixed numbers of decimal
places), knowing that the decimal points line up under one another.
e amounts of money and measures, including those where they have
to initially convert from one unit to another.

20




Step One (Year One) Division and Multiplication

Multiplication and Division objectives:

e solve one-step problems involving multiplication and division, by calculating the answer using concrete
objects, pictorial representations and arrays with thesupport of the teacher.

Vocabulary: lots of, groups of x, times, multiply, multiplied by multiple of once, twice, three times... ten times...
times as (big, long, wide... and so on) repeated addition array row, column double, halve share, share equally one
each, two each, three each... group in pairs, threes... tens, equal groups of, +, divide, divided by, divided into left,
left over

Multiplication Step One

Concrete Pictorial Abstract
Repeated grouping/repeated Children to represent the practical 3x4
addition (does not have to be resources in a picture e.g.
restricted to cubes) XX XX XX 4+4+4
3x4or3lotsof4 XX XX XX
-

=@ 2= = Use of a bar model for a more
wie, sjs - structured
' method

o0 o0 00

o0 o0 o090

Division Step One

Concrete Pictorial Abstract
6 shared between 2 (other concrete . 6+2=3
objects can also be used e.g. /@ ™ T,

. ( d | fa ; .
children and hoops, teddy bears, | L O ] le \_EL“ @) What’s the calculation?
cakes and plates) - N/ N J

28 B This can also be done in a bar so all 3 3
- = 4 operations have a similar
L " structure:
AR (¥
; ® ®
— @ ° @ e

21




Step Two (Year Two) Multiplication and Division

Multiplication and Division objectives:

e recall and use multiplication and division facts for the 2, 5 and 10 multiplication tables, including

recognising odd and even numbers

e calculate mathematical statements for multiplication and division within the multiplication tables and write
them using the multiplication (x), division (+) and equals (=)signs

e show that multiplication of two numbers can be done in any order (commutative) and division of one

number by another cannot

e solve problems involving multiplication and division, using materials, arrays, repeated addition, mental
methods, and multiplication and division facts, including problems in contexts.

Vocabulary: lots of, groups of x, times, multiply, multiplied by multiple of once, twice, three times... ten times...
times as (big, long, wide... and so on) repeated addition array row, column double, halve share, share equally one
each, two each, three each... group in pairs, threes... tens equal groups of +, divide, divided by, divided into left,

left over

Multiplication Step Two

Concrete

Pictorial

Abstract

Use number lines to show repeated
groupse.g3x4

Represent this pictorially alongside
a number line e.g.:

000000
0 4 8

OO

Abstract number line
3x4=12

A

12 @ i v [ 3

Use arrays to illustrate
commutatively (counters and other
objects can also be used)

Children to draw the arrays

Children to be able to use an array
to write a range of calculations e.g.
2x5=10

2x5=5x2 5x2=10
2+2+42+2+4+2=10
L1 - S 5+5=10
g? ITre SO UUU LA
5’ E Shantie essstant
Division Step Two
Concrete Pictorial Abstract
Understand division as repeated Abstract number line
grouping and subtracting — — =9

6+2

[N SN
OOI00|IO OL
0 1 4

- -2 -2
© | 2 3 4 5 6
3 groups
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2 digit number divided by a 1 digit
number with a remainder:

Use of lollipop sticks fo form wheles

Use of Cuisenaire rods and rulers (using
repeated subtraction)

Children to have chance to
represent the resources they use in
a pictorial way e.g. see below:

| =\ -4 ] - L
ﬁﬁﬁooo%oooo
!::l \ 5 q i

13 + 4 =3 remainder 1

Children to count their times tables
facts in their heads

Children need to be able to make
decisions about what to do with
remainders after division and round
up or down accordingly. In the
calculation 13 + 4, the answeris 3
remainder 1, but whether the
answer should be rounded up to 4
or rounded down to 3 depends on
the context, as in the examples
below:

| have £13. Books are £4 each.
How many can | buy?

Answer: 3 (the remaining £1 is not
enough to buy another book)

Apples are packed into boxes of 4.
There are 13 apples. How many
boxes are needed?

Answer: 4 (the remaining 1 apple
still needs to be placed into a box)
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Step Three (Year Three) Multiplication and Division

Multiplication and Division objectives:

e recall and use multiplication and division facts for the 3, 4 and 8 multiplicationtables

e write and calculate mathematical statements for multiplication and division usingthe multiplication

tables that they know, including for two-digit numbers times one-digit numbers, using mental and

progressing to formal written methods

e solve problems, including missing number problems, involving multiplication and division, including
positive integer scaling problems and correspondence problems in which n objects are connected to m

objects.

Vocabulary: lots of, groups of x, times, multiply, multiplication, multiplied by multiple of, product, once, twice,
three times... ten times... times as (big, long, wide... and so on) repeated addition, array, row, column double,
halve, share, share equally, one each, two each, three each... group in pairs, threes... tens, equal groups of, +,
divide, division, divided by, divided into, left, left over, remainder

Multiplication Step Three

Concrete

Pictorial

Abstract

Partition to multiply (use Numicon,
base 10, Cuisenaire rods)
4x15

g

Children to represent the concrete
manipulatives in a picture e.g. base
10 can be represented like:

15x 4 T o]

XXXXX
XXX

XXAXX
< XXXXX

Children to be encouraged to show
the steps they have taken

"ax15 ]
¥y

105

0= 4=40
5x 4:=-20
40« 20 = 60

A number line can also be used
18 Y ] - i3 o o ok o5

- ]
£ N N NS ey,

kn
a L]

Formal column method with place
value counters or base 10 (at the
first stage-no exchanging) 3 x 23

Make 23, 3 times. See how many
ones, then how many tens

® O] ©
(XX
00 000
[0]0) 200

Children to represent the counters
in a pictorial way

Tens Ones
F r ™
£ |
& 4

& 5

Children to record what it is they
are doing to show understanding

3x 23 3x 20 = 60
| 3x3= 9
20 3 60 + 9= 69

23
X 3

69
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Division Step Three

Concrete Pictorial Abstract

Initially, children will continue to use division by grouping (including those with remainders), where appropriate
linked to the multiplication tables that they know (2, 3, 4, 5, 8 and 10), e.g.
43 +8 =

000000000 0000000000000 000000OO0000000O00

43 + 8 =5 remainder 3

Using a number line the children will count on in an amount equal to the divisor. They will then count how many
‘jumps’ they made.

Example

14 + 3 = 4 remainder 2

D D G Al

2 5 8 11 14
Children will use the language of ‘remainder’.
Grouping objects and drawing number lines gives a good visual understanding of remainders.
Children will become familiar with interpreting the remainders, when faced with ‘real life’ problems.

Instead of writing ‘remainder’, children may also abbreviate this and write r’.

Children should be able to solve real life problems including those with money and measures. They need to be
able to make decisions about what to do with remainders after division and round up or down accordingly.

A range of resources can be used Repeated addition and subtraction Beci
e.g. bead counters, Numicon, along a number line. 5:1%'; to
Cusinnaire rods 22 sd=Er] mentally.
Using resources. ¥ +4 4 + +4 73+4=n
23+4=513 NN YT 31+6=n
Dy — S — - OO0 COC— - 0 4 ] 12 1 mw B
-4 -4 -4 -4 Missing
! ) ) H Boon & problems.
o+3 =41
17+o=
Jr2

Two digit numbers divided by 1 digit | Children to represent the base 10
Partition the numbers into

(no remainders) using base 10. and sharing pictorially.

Partition the two digit number into tens and ones and then divide
tens and ones and then divide by the by the single digit:

single digit.
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48 + 4= 12

Start with the tens,

48+ 4
4 tens+4=1ten

° B ones + 4 =2 ones
10+2=12

Sharing using place value counters.
42 -3=14

1, Mcke 42, Share the 4
tens between 3, Can we

make an exchange with
the extra 107

Exchange the fen for
m 10 ones and share out

02000 “

@ e®

(S

o0 o

Pictorial representations e.g.

/) L B )
L8600
°e &9

o 0 |9 @

® 0 00

L I BN

Moving onto abstract calculations
with partitioning using known
number facts e.g.

42 =3

42=30+12

30+3=10

12+3=4

10+4=14
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Step Four (Year Four) Multiplication and Division

Multiplication and Division objectives:

e recall multiplication and division facts for multiplication tables up to 12 x12

e use place value, known and derived facts to multiply and divide mentally,including: multiplying by 0
and 1; dividing by 1; multiplying together threenumbers

e recognise and use factor pairs and commutativity in mental calculations

e multiply two-digit and three-digit numbers by a one-digit number using formal written layout

e solve problems involving multiplying and adding, including using the distributivelaw to multiply two digit
numbers by one digit, integer scaling problems and harder correspondence problems such as n objects
are connected to mobjects.

Vocabulary: lots of, groups of times, multiply, multiplication, multiplied by multiple of, facts to 12 x 12, product
once, twice, three times... ten times... times as (big, long, wide... and so on) repeated addition array row, column
double, halve share, share equally one each, two each, three each... group in pairs, threes... tens equal groups of
divide, division, divided by, divided into remainder factor, quotient, divisible by, inverse

Multiplication Step Four

Concrete Pictorial Abstract
Using practical resources e.g. By placing a box around the array, The calculation can then be
counters, children can use previous | as in the example below, and by recorded as the abstract written
knowledge of arrays to make the removing the array, the grid form as shown below.
grid method: method can be seen.
10 4 x 10 4
S
s OOOB00OOOOOZHAO0 6 60 24
0000000000 00.00)
0000000000, 000
QOOOOOOOOO;@OOO
This can progress onto the grid
method:
13x8
X 10 3 20
8 80 24 + “2]:
Formal column method with place Children to represent the The aim is to get to the formal
value counters (children need this counters/base 10, pictorially e.g. method but the children need to
stage, initially, to understand how the image below. understand how it works.
the column method works)
Hundreds | Tens Ones
! -
r
N 7L
\ a4
| 3 B
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@, 5. e Step 1:get6 lots of 23

i
Step2:6x3is18.CanI

=] @ [ ]
#88  make an exchange? Yes!

:%_'“— Ten ones for one ten...

o, o, e Step 3:6x2 tensand my
$8% extratenis 13 tens, Can I

tens for one hundred...
]

(118
888 Step 4- what do I have I
each column?

make an exchange? Yes! Ten

6x23=

23

X b6
138

11

Children on step four will then progress onto using a formal standard written method for multiplication:

e TUx U (units first)

* Leading to HTU x U

23 452
x 7 X 6
161 2712
2 31
Division Step Four
Concrete Pictorial Abstract

Use place value counters and set
out in short division form e.g.

69 +3=23

| + 900,
| + 9090,
4000

Check using multiplication inverse:
23x3=69

Extending divisions to resemble
written method of short division.

Short division.

23
3[69

TU + U and HTU = U where
exchanging is required:

Result of grouping/sharing
counters during ‘concrete’
stage.

L ) ROROLO)

Check using multiplication
inverse.

Short division methods.

023
6[15
138 + 6 =23
432 = 5 becomes
8 6 r2

5 4 3 2

Answer: B56 rernainder 2




Grouping and sharing using place value

counters.
Exchanging counters which cannot be

grouped.

138+ 6 =23

Hundregis Tens Units
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Step Five (Year Five) Multiplication and Division

Multiplication and Division objectives:

e identify multiples and factors, including finding all factor pairs of a number,and common factors
of two numbers

e know and use the vocabulary of prime numbers, prime factors and composite (non- prime) numbers
e establish whether a number up to 100 is prime and recall prime numbers up to19

e multiply numbers up to 4 digits by a one- or two-digit number using a formal written method,
including long multiplication for two-digitnumbers

e multiply and divide numbers mentally drawing upon known facts

e divide numbers up to 4 digits by a one-digit number using the formal writtenmethod of short division
and interpret remainders appropriately for thecontext
e multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

Vocabulary: lots of, groups of, times, multiply, multiplication, multiplied by multiple of, product, once, twice,
three times... ten times... times as (big, long, wide... and so on) repeated addition, array, row, column, double,
halve, share, share equally, one each, two each, three each... group in pairs, threes... tens, equal groups of,
divide, division, divided by, divided into remainder factor, quotient, divisible by, inverse,

Multiplication Step Five

Concrete Pictorial Abstract

Children on step five will continue to use concrete and pictorial methods
where necessary but the focus will be moving them onto a standard written

method for multiplication: 1625
x_ 6
First by multiplying a four digit number by a one digit using the short written 9750
thod e.g.
method e.g 313
352
x_ 27
Then multiplying four digit numbers by a two digit number using the long written
2464
method e.g.
7040
9504
1
Children should also be using this method to solve problems and multiply numbers in
the context of money or measures. 462 x3 =1

This method will then lead to multiplication of numbers involving decimals. Estimation
by rounding will be encouraged first.
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Division Step Five

Concrete Pictorial Abstract

Children on step five will continue to use concrete and pictorial methods The use of the short written
where necessary but the focus will be moving them onto a standard method:
written method for division:

Use of the ‘bus stop method’ using grouping and counters. Key language 1 2
for grouping- how many groups of X can we make with X hundreds. 1
615+5 ; 6 I ;
" ' °  Step 1: make 615
g8 © o
aa L]
P = S Step 2: Circle your
ee © o8 groupsof B
ClE] ®
. Step 3: Exchange 1H for
8o SG 22 10Tand circle groups of
206
oe 80_ =1 Step 4: exchange 1T for
8 2Zp2ee 10ones and circles groups
00 e88 cg

The use of concrete and pictorial methods can also be used for dividing
decimals.

Some children will require pictorial and concrete support but the main aim will be for children to use a standard

written method for short division. Showing remainder as a whole number:
o .
Dividing numbers up to four digits by a one digit number: 858r2
o
3'25?6

Answer: 858 remainder 2

Showing remainder as a fraction:

858r2
3| 2'5'7%6
Answer: 858 %

Problem solving will involve rounding in context: There are 432 guests at a wedding. Each table at dinner

seats 15 people. How many tables are needed?
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Step Six (Year Six) Multiplication and Division

Multiplication and Division objectives:

o multiply multi-digit numbers up to 4 digits by a two-digit whole number usingthe formal written
method of long multiplication

e divide numbers up to 4 digits by a two-digit whole number using the formalwritten method of long
division, and interpret remainders as whole number remainders, fractions, or by rounding, as
appropriate for the context

e divide numbers up to 4 digits by a two-digit number using the formal written method of short division
where appropriate, interpreting remainders according to thecontext

e perform mental calculations, including with mixed operations and largenumbers
e identify common factors, common multiples and prime numbers

e use their knowledge of the order of operations to carry out calculations involving the four operations

Vocabulary: lots of, groups of times, multiply, multiplication, multiplied by multiple of, product, once, twice,
three times... ten times... times as (big, long, wide... and so on) repeated addition, array, row, column, double,
halve, share, share equally, one each, two each, three each... group in pairs, threes... tens, equal groups of,
divide, division, divided by, divided into remainder, factor, quotient, divisible by, inverse

Multiplication Step Six

Concrete Pictorial Abstract

Children on step 6 should be confident using the abstract written methods for multiplication, however for
those who need additional support concrete and pictorial methods should be used alongside the abstract
method (see earlier steps.) Demonstration of modelling each calculation can also be shown alongside the
written method using brackets as seen in this TU x TU example:

46x 19=2
4.6
x 19
These are for
Step |: Multiply top amount x units 414 (46x9) +— dem.onstra.tlon only to
Step 2: Multiply top amount x tens 460  (46x10) re_lrlnm_d ;:hlldrer_l exactly
Step 3: Add the answers together 874 What 1s happening.

Children on step 6 will be able to use both the short and written methods to multiply 4 digit numbers by 1
and 2 digit numbers.

They should also be using this method to solve problems and multiply numbers, including those with
decimals, in the context of money or measures, e.g. to calculate the cost of 7 items at £8.63 each, or the total
length of six pieces of ribbon of 2.28m each.
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Division Step Six

Concrete Pictorial Abstract

Children will divide numbers up to 4 digits by a one and two-digit number using the formal written method of

short division where appropriate, interpreting remainders according to thecontext.

Showing remainder as a whole number:

858r2

3[757'

Answer: 858 remainder 2

Showing remainder as a fraction:

858r2
3 | 2’576
Answer: 858 3;

Children will then progress into changing the remainder into its decimal form by adding a decimal point

and a zero in the tenths column.

Problem solving will involve rounding in context: There are 432 guests at a wedding. Each table at dinner

seats 15 people. How many tables are needed?

Division of a two digit number:

Children will first use the short division method to divide a number by a two digit number and then progress
onto a long division method. The ready reckoner method will be used alongside to support children e.g. (1x,

2x, 3x, 5x, 10x)
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Concrete and pictorial guidance (for those children who need
additional support):

Use place value counters and pictures to represent the long
division method for dividing a number by two digits:

T
=]
=]

T o)
@ T
oo

Tl
(1)

ik
® H T ]
SHE8a SB. L
2aga Toee
E‘i%@@ o .

]

L] T [-]
o088 e e

2544 = 12

How many groups of
12 thousands do we
2 have? Mone

Exchange 2 thousand for
20 hundreds,

How many groups of

sees “see 12(2544 12areinb
abbn | " 24

4+ 5 hI_JhI:fr'E,l:fE? Z groups.
eeee Circle them,

We have grouped 24 hundreds so can fake
them of f and we are left with one,

Th H T o

Exchange the

ohe hundred

24 for ten tens so
13 how we have 14

2 tens, How mary

groups of 12 are in 14? 1 remainder 2,

Lag T

H o
Eeoos Doese
eeog %-ﬂ‘
S saidt

Exchange the two tens for
fwenty ones so now we have
24 ores, How many groups
of 12 are in 247 2

Step one- exchange 2
thousand for 20 hundreds
0 we now have 25
hundreds,

o]
12| 2544

Step two- How many groups
of 12 can T make with 25
1212544 hundreds® The 24 shows the
24 hundreds we have grouped,
1 The one is how marny
hundreds we have left,

Exchange the one hundred
12% for 10 tens, How many
24 groups of 12 can T make
1 with 14 tens?
2 The 14 shows how many fens

I have, the 12 is how many I
grouped and the 2 is how many tens I have
left,

0212
1—. Exchange the 2 tens for 20
12 3344 ones, The 24 is how many ones

14 I have grouped and the O is
12 what I have left,

Moving onto decimals:

432 + 15 becomes

2 8-8
1 sm'o
3 0 |
1 3 2
1 2 OJ(
1 2 0
i 2 0
0
Answer: 28-8
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